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The aim of this short paper is the scan of the 
static phenomena in liquid lead . Therefore, the mea-
surements of S(x) with the high accuracy on four dif­
ferent temperatures 613, 643, 863 and 1163°K were per­
formed by using the neutron diffractometer at the reac­
tor R2 in Studsvik, Sweden . In order to obtain S(�) a 
number of corrections have to be applied to the raw data 
as background substraction, self-screening, multiple 
scattering correction , normalization and extrapolation 
of data smoothly to the value of S'1c =0) over the iso­
thermal compressibility. Th�1 corresponding figures of 
S(x) with the tabulated S (�) are given in the report 
/1/ with many other details .  The present data are suf­
ficiently reliable to allow the quantitative comparison 
with the results of other authors. 

The pair correlation function Fig .l), which plays 
an important role in understanding liquid metals, can 
be obtained from S(x) by Fourier transform, 

g(r)=l+ � � S(x.)-ijtlSin�rdx (1) 
2n rn 0 

where n is the average density of atoms . 
As was stated previously in some papers, the addi­

tional features appear in the pair correlation . functions 
/2/ . The subpeaks are supposed to reflect an alternative 
configuration for the local ordering, which slightly 
disappears with increasing the temperature. The neutron 
data of North et al . /3/ showed the same properties in 
g(r) . 
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The distribution of 
atoms as a function of 
the distance r for a 
given reference atom at 
r=O can be obtained from 
S(�) data over the 
4Er2ng(r) function . The
coordination numbers N1,
N

2 
are associated with 

the area under the peaks 
of the radial distribu­
tion curves N = 

rlfl..tt 
= 2j 4.Jrr2ng(r) where ., . rmax is the value of r

at the peak. 

The direct correlation function c(r) is related to 
St�) by the equation 

c(r) = 1 �S(Jc) - i].tainxrd� (2 ) 
2JJ2rn Jl S(Je) J 

0 

In order to obtain c(r) comparable with Percus-Yevick 
theory /4/ for the pair potential it is shown that the 
>< -region, to 1 .  5 _i-l, has the greatest importance
in the measurements of s(x) . 

In many cases the pair potential in liquid metals 
are similar to the potential of hard-sphere fluid . The 
structure factor can be calculated for a fluid of hard­
-spheres according to Percus-Yevick equ . /4/ by the 
identity 

S(Jf.) = 1 ( ':z'. ) Ji - nc(x)] .1 

where c()() = - 47f j r2dr � r!X.f'/3 (£)+ a'- '£)�1" xr ... B t6 j 



parameters °' , P., and r- are a function of the packing 
fraction /1/ .  According to the least _square fitting 
procedure the values of hard-sphere diameter were cal­
culated. The fitness in based on the accurate position 
of the firs·t peak height in the structure factor, as 
is shown in Fig . 2 .  
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It is obvious that 
the agreement between the 
calculated and measured 
S(�) are of the order 
0 .4%.  It is stated that 
the structure factor of 
s (�) indicates the hard­
-sphere behaviour /8/ 
in liquid metals . 
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